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1 Introduction
Less than one hundred years ago, men and women were diﬀerent in
almost all aspects of their lives. From the division of labour to po-
litical rights, from education to aspirations, diﬀerences were striking
and the convergence that has followed has been impressive. Claudia
Goldin, a famous economic historian, has told the story of the gender
convergence by dividing it in metaphorical chapters. What the last
chapter must contain, according to scholar is a change in the way cer-
tain job are structured to increase temporal ﬂexibility. Europe may be
still far from its last chapter in the history of gender convergence but
the hypothesis that hours worked and the structure of earnings can say
much about gender gaps is appealing and deserves to be analysed also
for Europe. In other words, in her famous Ely Lecture of 2014, Goldin
shows that occupation who assigns greater penalty on being a woman,
are also those with a higher elasticity of earnings with respect to hours
worked. This work aims at testing the same hypothesis for the Euro-
pean labour market, considered initially in its entirety and then split in
North and South in order to see whether interesting diﬀerences arise.
Section 2 of this work introduces the problem of gender gaps. In this
section I present some trends and cross country diﬀerences in various
indicators of labour market performance. The data speak out: ad-
vances cannot be denied, but diﬀerences between women and men not
only persist, but are also relevant in magnitude. Section 3 is devoted to
a brief discussion on the main theoretical ﬁndings on the ﬁeld of gen-
der economics. Men and women diﬀerent behaviour (and treatment)
in the labour market that has attracted considerable attention in social
sciences and in particular in economics. The literature on the issues
of gender diﬀerences in various aspects of individuals' life is growing
2
and rich and has focused mainly on three indicators of performance
in the labour market: labour force participation and employment, pay
gaps and segregation. In this section I present only ﬁndings on pay
gaps and segregation, since these are the more relevant and pertinent
to the scope of this work. Section 4 provides a detailed description
of the data base used for the empirical investigation. Data used come
from the EU-SILC database whose main features and limitations are
presented and discussed. In Section 5 I present some descriptive statis-
tics obtained by the EU-SILC database that are more closely related
to aim of this work and are instrumental for the introduction and un-
derstanding of the following section. The empirical analysis is dealt
with in Section 6. Here I ﬁrst show that segregation plays a minor
role in explaining the gender gap in Europe and by estimating dif-
ferent equations, one for each occupation, I show that the penalty of
being a woman diﬀers greatly across occupations. This ﬁrst result is
instrumental for the second part of the analysis: if segregation is not
that relevant, then what happens inside each occupation matters far
more than the occupations where women are segregated. In the second
part of the analysis the estimated residual wage gap is estimated for
each occupation together with the elasticity of annual earnings with
respect to hours worked. I will show that a negative relationship exists
between the two even though the correlation is weaker with respect
to the United States. Since Northern and Southern European coun-
tries behave very diﬀerently in terms of labour market outcomes, here I
replicate the analysis for North and South separately, showing that the
correlation above mentioned is much stronger for Northern Europe. In
Section 7 I conclude, summing up the main ﬁndings of this work and
underlining its limitations.
3
2 Why should we still worry about the gen-
der gap
As pointed out by Goldin (2014) the converging roles of men and
women are probably the most striking trend of industrialised coun-
tries in the last century. The convergence happened in most aspects of
an individual's life, from education to labour force participation, from
aspirations to the division of labour, from representation to diﬀerences
in pay. But still, diﬀerences persist in how women and men behave and
are treated in the labour market. Should we still worry about these dif-
ferences? In this section I will try to explain why gender gaps are still
a relevant problem in industrialised countries, comparing European
countries and the United States. In the Ely lecture of 2006, Claudia
Goldin distinguishes four metaphorical phases in women's increased in-
volvement in the American labour market. The ﬁrst three phases were
evolutionary while the last took the form of a quiet revolution. Goldin
uses the two terms to distinguish "horizons", that concerns whether
women perceive that their working lives will be continuous, "identity"
that instead refers to the fact that women ﬁnd their individuality in
their careers and professions, and "decision making" that concerns
whether women take their decisions independently of their husbands'
(or mates') labour market decisions. In the ﬁrst phase, from the late
nineteen century to the 20s female workers were young and not mar-
ried, poorly educated and from low-income households. In this phase
therefore the income eﬀect of the Slutsky equation was predominant
while the substitution elasticity was small, suggesting that women in
the labour force were only those who strongly needed an additional
income to survive. The increase in the demand for clerical and cleri-
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cal workers signed, among other factors, the passage from phase I to
phase II. Phase II, from 1930 and 1950 was characterised by more "re-
spectable" jobs for women, so that some of them remained employed
also after marriage and as working become more socially acceptable
also the income eﬀect declined while the substitution eﬀect increased
because of the diﬀusion of part-time work. In phase II, from the 50s
to the 70s women labour force participation increased enormously and
women's labour demand become more elastic and then more respon-
sive to changes in the level of wages. The last phase unfolded after
the 70s and while Goldin deﬁnes it as revolutionary, most economic
indicators of labour force participation do not seem to have undergone
a revolutionary process, and in fact is not by them that Goldin deﬁnes
the quiet revolution. The evolutionary phase is identiﬁed by those
indicators that measure changes in the aspects above mentioned: hori-
zons, identity and decision making. In the last phase women became
to predict more accurately their working lives (horizons), so that they
began to invest informal education and to plan for careers instead of
jobs. Women in this phase understood that their working lives were
going be very diﬀerent from those of their mothers and the gap in col-
lege education between men and women decreased during the 70s and
80s. The age at ﬁrst marriage increased, and women could take col-
lege more seriously, having less pressure to meet their partner during
their studies. Revolution is identiﬁed also in terms of identity: since
the 60s American college students have been surveyed about their as-
pirations and the role of family, career success, ﬁnance and so on in
their personal satisfaction. By the beginning of the 70s women be-
gan to place greater importance on career success and recognition of
colleagues and less importance on the role of the family and helping
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others. Their prerogatives became much more similar to those of men
since, while women began to stress the importance of personal success,
men increased the relative importance of the family. The income and
substitution eﬀect decreased greatly during the quiet revolution, and
while the income eﬀect continued its downward trend, the substitution
eﬀect reversed its upward trend. This shows that women began to con-
sider their employment is terms of long-term careers instead of jobs.
Work became part of their personal satisfaction and social lives and
they became more attached to labour market with less discontinuous
working lives. The result of these changes was that women were much
more prepared to enter the labour market, being much more similar
to men; as a consequence their relative pay began to rose. After a
being stable since 1950 the gap began to close around 1980, thanks
to women's bigger experience and human capital accumulation. The
causes of the revolution have been identiﬁed in the increase of age at
ﬁrst marriage, decrease of age at divorce and most of all, in the intro-
duction of the contraceptive pill. As the pill began to spread among
young women in the United States, an important reason for early mar-
riage disappeared and women could plan their careers and education
more independently. However, as pointed out by Goldin (2006), female
labour force participation rates are nowadays "no longer soaring, left
alone rising", and seem to have reached a plateau. So, even if women
have advanced impressively, diﬀerences persist and this gap still merit
attention in economic research. The description and documentation
of the evolutionary and revolutionary phases in the history of women
in the labour market is fascinating and it not left endless by the Har-
vard's historian. In fact in a very recent contribution of 2014 Claudia
Goldin explains what "the last chapter" of the converging roles of men
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Figure 1: Trends in fertility rates across countries. Source: OECD
Statistics
and women must contain. In comparison with the United States, Eu-
rope is probably still far from the last chapter since women in Europe
perform worse with respect the their fellows on the other side of the
Atlantic, with some countries doing really good (such as Scandinavian
countries) and others lacking behind (like Mediterranean countries). In
this section I present some data on pattern of female employment and
pay gaps in Europe, showing why gender gaps in various aspects of an
individual's life are still a problem deserving attention. Figure 1 shows
the evolution of the fertility rate in 15 European country and in the
United States, from 1980 to 2007. In 1980 fertility rates were higher
that 2% in all Mediterranean countries (with the exception of Italy)
and in Ireland and they declined sharply during the 80s and 90s. The
decline was less pronounced in Italy that in 1980 had a much lower fer-
tility rate, and was impressive in the case of Ireland that started with a
fertility rate equal to 3%. In the United States fertility increased in the
80s but then remained stable in the following two decades around the
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Figure 2: Employment rates by gender: 1960-2013. Source: OECD
Statistics
value of 2%. The same trend is shared by other European countries
such as Denmark and Luxembourg, but in general Nordic countries
have remained stable during this period and at present fertility rates
are much higher in Northern than in Southern Europe. Figure 2 and
3 represent respectively the evolution of employment and labour force
participation by gender in Europe and in the United States.
In both regions employment rates and labour force participation
rates converged between 1960 and 2013, but the gap between women
and men is still signiﬁcant. In the US the gap is smaller since women
made much more progress than in Europe in the time span considered.
In Europe both the series for women have known a trend upward that
began in the late 70s and continued at an almost constant pace since
2013. By contrast in the United States incredible progresses have been
made during the 70s and 80s while recently (starting in the 90s) the
convergence slowed down. Nowadays Europe is still lacking behind
with respect to the US, with a labour force participation rate of women
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Figure 3: Lbour force participation by gender: 1960-2013. Source:
OECD Statistics
equal to 67.3% in 2013 while across the Ocean the same variable is equal
to 70.3%. Of course similar diﬀerences persist also in the employment
rate, in fact, in spite of the recent decline of female employment in the
US, Europe has an employment rate for women 6 points lower. Figure 4
for illustrates the evolution of the wage gap in 13 European countries
and in the United States from 2002 to 2012. The wage gap here is
measured by the diﬀerence between female and male median earnings,
divided by male median earnings. Even though the series is not long
enough to conclude anything about the evolution of the variable across
time, it can be noticed that gap declined in the last ten years and this
declined had been more pronounced in some countries such as Belgium,
Ireland and Luxembourg and less in others like Norway, Austria and
Germany. The gap remained fairly constant in France, Sweden and the
United States while Italy is the only example where the gap increased
in last years. Also in this case, it is possible to identify countries with
really high wage gaps (United States and Austria) and countries that
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Figure 4: Gender wage gap across countries: 2002-2012. Source:
OECD Statistics
stand out for equality (i.e. Norway and Spain). This progress in women
performance in the labour market have been possible because women
have made advances in may ﬁelds and in particular they have improved
their human capital. Just as an example, Figure 5 represents the ratio
of female to male enrolment in tertiary education from 1999 to 2006.
The series in increasing in all countries, with the unique exception of
Portugal, but the most striking aspect is that the ratio is above 100 in
all countries and it reaches particularly high values in Italy, Denmark,
Norway, Sweden and United Stated where it is about or higher than
140. Now that I have explained how education, employment and wage
gaps have evolved in last years, I can start to consider which are the
jobs that women have, that is, which are the occupation in which
women concentrate (or in which they are segregated). Occupational
segregation is a widely used concept to describe the disproportionate
concentration of women in certain occupation and is after represented
through a summary index, the Index of Dissimilarity (or ID) by Duncan
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Figure 5: Enrolment in tertiaty education: 1999-2006. Source: OECD
Statistics
and Duncan (1955). This index represents the percentage of women
that should change occupation in order, for women and men, to be
distributed equally across occupations. Table 1 shows recent trend is
the ID for several European countries and the US.
Also in the case of occupational segregation it is possible to indi-
viduate countries that perform really well (such as Italy, Greece and
the Netherland) and others with high levels of ID (like Sweden, Por-
tugal and Austria). This section has given a really brief and non-
comprehensive picture of women and labour markets in Europe and
United States. Considering the wage gap and segregation, one may be
tempted to conclude that Mediterranean countries are, among those
considered, the most equal and hence those with better conditions for
women. This countries have really low fertility rates, low wage gaps
and in some cases low levels of occupational segregation. The mosaic
however would miss an important tile if I did not considered also em-
ployment and labour force participation patterns. Southern Europe
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Year 1990-2 1995 1997 2000 2003
Austria 0.51 0.59 0.58
Belgium 0.54 0.56 0.55
Denmark 0.62 0.56 0.56
Spain 0.55 0.54 0.55 0.55
France 0.55 0.56 0.57 0.56
Greece 0.50 0.53 0.53 0.52
Ireland 0.51 0.51 0.51 0.55
Italy 0.49 0.49 0.48 0.48
Netherlands 0.54 0.53 0.53 0.53
Portugal 0.52 0.54 0.54 0.58
Sweden 0.60 0.58
United Kingdom 0.57 0.56 0.55 0.54
United States 0.56 0.52
Table 1: Trends in occupational segregation in Europe and United
States. Sources: Bettio (2008) for Europe; Blau et al. (2006) for USA
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countries perform really badly with respect to participation of women
in the labour market and the results here presented would be mis-
leading if we did not considered sample selection. I will stress several
times in this work, that since participation is very low in these coun-
tries, those women who enter the labour market are likely to be the
most skilled and educated. So if one took account of this fact wage
gaps will be much higher (see Olivetti and Petrongolo, 2008). This de-
scriptive statistics, far from providing a complete analysis, show that
women have advanced impressively in the last decades, but the gen-
der gaps persist in many aspects of their economic lives and there is
no clear sign that this diﬀerence will disappear shortly. Indeed conver-
gence slowed down during the 90s in almost all the variables considered
apart from educational attainment, showing that the gender gap still
deserve great attention in terms of both policy and research.
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3 Explaining the gender gap
If there is a fact common to all industrialised countries, that fact is the
diﬀerent performance of men and women in the labour market. Even
though some countries performs very well and other are lacking behind,
women have lower participation rates than men, they still receive a
lower pay and they tend to be concentrated in particular occupations.
These streams of research have received considerable interest in the
last three decades and ore of course not independent one of the others.
When we talk about gender wage gaps we should know in fact that
cross country diﬀerences may be due, among other factors, also to
the degree of segregation of women in certain occupations and to the
level of labour force participation. Since the scope of this work is
to concentrate on what happens within diﬀerent occupations, in this
section I will concentrate on the main empirical and theoretical results
dealing with wage gaps and occupational segregations.
3.1 Diﬀerences in pay for men and women
3.1.1 Theoretical explanation
In economics the study of the gender wage gap and of its evolution has
attracted considerable attention. As pointed out by Blau and Kahn
(2000), economists have usually explained the existence of this gap with
three main causes: ﬁrst the existence of diﬀerences between women
and men of education and other qualiﬁcations, second the diﬀerent
treatment reserved to women in the labour market and third the wage
structure. Since there are diﬀerences between men and women in those
characteristics that will aﬀect their wages, we could explain the wage
gap by the existence of these diﬀerences. Since women in the past had
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lower education than men and they still tend to have less market expe-
rience, than we should be surprised that they earned and still earn less
than men. The presence of diﬀerences in education and other qualiﬁca-
tions have been examined in the framework of the human capital model
(Mincer and Polachek, 1974). In this model, because of the division
of work in the family and because of motherhood, women will tend to
have discontinuity in their working lives and therefore they will tend
to have less experience. The traditional division of labour may also
be important because women usually spend more hours on housework
and this may decrease their productivity (and hence earnings) at work
because they will put less eﬀort into their work. Hence, women will
invest less in formal education or in on-the-job training and will have
lower earnings in comparison to men. In the model proposed by Becker
(1971) discrimination aﬀects negatively women's wages because of the
discriminatory tastes of employers, who may perceive women as "more
costly", of co-workers or of customers who instead may ﬁnd goods and
services produces by women as more expensive. In the model of Becker
discrimination is deﬁned as a desire to "maintain social distance from
the discriminated group". In his model, Becker claims that competition
has a role in explaining the gender gap: the least discriminatory ﬁrms
will encounter lower costs of production and therefore more discrimi-
natory ﬁrms should disappear if competition forces are at work. This
suggests that the pay gap should be higher in those ﬁrms or sectors
that are not subject to competition. An alternative type of discrimi-
nation is statistical discrimination. This form of discrimination arises
because there exist diﬀerences in the average productivity (or other
characteristics) of men and women. An employee who is aware of this
diﬀerence will therefore discriminate against women. Wage structure
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is deﬁned as "an array of prices determined for labour market skills
and the rewards to employment in particular sector" (Blau and Kahn,
2000) and also plays a role in explaining wage gaps (Blau and Kahn,
1996 and 1997). The wage structure is considered separately from
gender speciﬁc factors since it represents the returns to skills of the
reward of working in certain sector of occupation independent on the
fact of being a woman or a man. In fact if men have more labour
market experience or more education, the higher the returns to edu-
cation or experience, the higher the gap will be. Other studies have
also taken into consideration the role of motherhood and the presence
of young children in explaining the gender gap. The eﬀect of mother-
hood on women's wages can be classiﬁed in career break job penalty
and motherhood wage penalty (Gutièrrez-Domènech, 2005). Women
with children are in fact more likely to leave the labour market for
temporary periods that might be also very long, the negative eﬀect
that this discontinuity have on women's wage is called career break
job penalty. However, also women with children who do not leave em-
ployment can be subject to a penalty: the motherhood wage penalty.
These two eﬀects have been explained in a number of ways. Because of
childbearing and childrearing, women may experience a period outside
employment with a resulting depreciation of their human capital. As
explained by Mavromaras and Rudolph (1997) mothers may also ex-
perience a penalty because employers perceive them as less productive
with respect to men or with respect to non-mothers or because accord-
ing to the employer mothers are less committed to work. Moreover
also the important role that women play in the household can be a
useful explanation. The fact women are still responsible of most of the
housework and childcare may explain why the might be less produc-
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tive at work or less willing to spend a high amount of hours working
(Becker, 1991). The motherhood wage penalty may also reﬂect a prob-
lem of self-selection in the sense that women who are willing to have
children may decide to accept only those jobs whose characteristics are
compatible with childcare and childrearing. Women will then tend to
prefer jobs with ﬂexible working schedule, less working hours, particu-
lar location or childcare services. These amenities will clearly not come
for free and women will experience a compensating wage diﬀerential.
Mothers may also decide to decrease the amount of hours the work,
and move from full-time contracts to part-time contracts who generally
pay less, thus explaining part of the wage gap.
3.1.2 Trends in the wage gap and the empirical evidence
The common approach to analysing the wage gap consists in estimating
regressions that include "productivity-related" characteristics for men
and women. The wage gap can then be decomposed in a part explained
by diﬀerences in these characteristics and an unexplained part. The
unexplained part is the so called residual wage gap and is the compo-
nent of the wage gap associated to discrimination. Even though studies
that rely on such decomposition may lead to interesting and informa-
tive results, one should always be cautious in ascribing the residual
wage gap to discrimination. In fact if important omitted variables are
omitted (such as unobserved characteristics) this procedure will over-
estimate the residual wage gap since those variable would explain part
of it. On the other hand, if some of the variables considered are them-
selves resulting from discrimination (such as the type of contract, the
sector or the occupation), then the impact of discrimination will be
underestimated. There is a high number of studies, especially for the
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United States that has documented the pay gap along decades trying
to explain the causes of its evolution. Blau and Kahn(2007) show that
while the convergence in earnings has been important during the 70s
and 80s, it slowed down in the 90s. This slowdown is explained by a
slower narrowing of the explained wage gap, that could be due to a
slower advancement in women unmeasured skilled, a smaller decline in
discrimination or to a less favourable demand shift in the 90s. Their
evidence is that diﬀerences in education have not been relevant in the
United States, since educational diﬀerences between men and women
have decreased they found that these diﬀerences in educational attain-
ment not only do not explain the wage gap, but "work in the opposite
direction". Experience on the other hand explains 10% of the gap, and
also in this case convergence has been important, in fact while women
before World War II moved out of the labour force when they got mar-
ried or had children, now women tend to have more continuous working
life. They also considered diﬀerence in occupation and industry that
taken together explain more than the 50% if the pay gap. Concern-
ing competition, Hellerstein, Neumark and Troske (2002) have shown
that among ﬁrms with high levels of product market power, the more
proﬁtable were those employing a higher number of women. Similarly,
in their study on the banking industry Black and Strahan (2001) show
that the deregulation of the sector brought about a decrease of the gen-
der pay gap in that sector. Blau and Kahn (1997) and Welch (2000)
consider instead the role of the wage structure and found that since
the market return to skills increased along time and women were able
to "swim against the tide" and narrow the pay gap even if the wage
structure was moving against them in a period of rising inequality.
This happened because due to technological change and international
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trade, the demand for skilled workers increased in the United States
favouring women with respect to men and as we have previously said,
gains in the educational attainments of women have been remarkable.
Despite the richness of the literature on wage gaps, there is a very small
fraction of studies explaining cross national variations in the levels of
wage ratios. As illustrated in the previous section, there are notable
diﬀerences in wage gaps across countries. Women's hourly wages are
lower than men's hourly wage in all developed countries, but while
Mediterranean and Nordic countries have lower wage gaps, countries
such as United States, Canada and the United Kingdom have much
higher gaps. Blau and Kahn (1996) underline the role played by wage
structure, claiming that women are usually concentrated at the bottom
of the distribution, so those countries whose institutions compress the
distribution of wages (such as minimum wage legislation and highly
centralised wage settings) will also have a lower pay gap. They used
the famous Juhn, Murphy and Pierce (1991) decomposition method-
ology to explain the diﬀerent performance of women in the US labour
market with respect to women in Europe. The methodology consists
in estimating the wage equation for men in each country and then the
diﬀerence between countries is decomposed in four parts: the contribu-
tions of diﬀerences in observed characteristics (such as human capital
and experience), the contribution of diﬀerences in the market returns
of those observed characteristics, diﬀerences in the ranking of women
within the male residual wage distribution, diﬀerences in the wage gap
explained by diﬀerences in residual inequality. The second and fourth
terms summed together are the eﬀect of the wage structure, while the
ﬁrst and second terms explain the variation due to diﬀerences on mea-
sured characteristics. The results show that US women perform very
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well in terms of their observed skills but are penalised by the wage
structure, so diﬀerences in the wage structure account for a large frac-
tion of cross-countries variations in the wage gap. More recently Blau
and Kahn (2003) used a diﬀerent methodology and their results show
that diﬀerences in the wage gaps across countries can be explained with
diﬀerent level of inequality in their wage distributions. The problem of
wage gaps has been analysed also in the OECD Employment Outlook
(2002) where 12 countries are considered and studies using the decom-
position technique by Juhn, Murphy and Pierce (1991). The average
of the 12 countries is taken as the benchmark economy and the results
show that the unadjusted wage gap would be substantially diﬀerent if
all the countries had the same wage structure as the benchmark econ-
omy. Studies on international variation in the level of the wage gap
are instructive but they often do not consider that diﬀerent levels of
female participation rates can inﬂuence the results. In fact countries
where the wage gap is low (Mediterranean and Scandinavian countries)
are also those with lower female labour force participation rates and
the opposite is true for the United States and the United Kingdom.
Pissarides et al. (2005) ﬁnd that while accounting for sample selection
the estimated wage gap increases in Mediterranean countries, declines
in Nordic countries and remains unchanged in the United Kingdom.
This happens because the fraction of skilled women in Mediterranean
countries who participate in the market is higher than in Nordic coun-
tries, so in the samples of Mediterranean countries there are not enough
unskilled women to make the gap large as in other countries. In other
words, if sample selection is not accounted for, so if diﬀerences in the
patterns of female employment are ignored, the estimated wage gap
can be distorted. Some researchers have tried to use extensive controls
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for skills in order to minimize the impact of unmeasured or unobserved
characteristics (Wood, Corcoran and Courant, 1993) ﬁnding that after
controlling for a wide set of variables, still a 13% gap persisted. Also
Weinberg (1998) found a residual gap of 10-15% after introducing con-
trols such as college major and college grades. Others, have adopted
a more experimental approach. In the experiment of Neumark (1996),
fake females and males jobseekers were given very similar curricula and
they applied in the same set of restaurant in the city of Philadelphia.
The author found that in expensive restaurant, women had a proba-
bility to get the job 50 percentage points lower than a men. In their
study of symphony orchestra, Goldin and Rouse (2000) introduced a
screen, during the auctions of the orchestra in order to hide the sex of
the candidate. The adoption of this "blind auction" explained 25% of
the increase of females in the top 5 symphony orchestra in the United
States. The evidence then shows that even if women have advanced in
many ﬁelds, from educational attainment to experience and soft skills,
still the gender gap in pay persist. Some authors would say that the
residual gap is due to discrimination or to a diﬀerent willing to compete
of woman. Babcock and Laschever (2009) carried a study on gradu-
ates from the Carneigie Mellon University where only 7% of women had
negotiated on their ﬁrst salary and 57% of their male fellows did the
same. The result was impressing since students were strongly advised
to negotiate, and students who were able to do so increased their salary
by 7,4% which was found to be almost perfectly the pay gap at the be-
ginning of the career. The role of competition has instead been studied
by Gneezy, Niederle and Rustichini (2003) and by Niederle and Vester-
lund (2003). The ﬁrsts found that the gap in performance is higher in
mixed sex tournaments with respect to a situation where workers are
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paid piece rates. While women's performance remain unchanged, that
of men is signiﬁcantly higher. Since women are observed to perform
well only in competitive environments only if women are prevalent, the
result is explained with a less attitude toward competition of women or
to the fact that women feel less competent than males thus worsening
their performance. Even though studies on bargaining and competi-
tion are particularly appealing since they consider unmeasured skills
and attitudes, the empirical evidence is mixed. For example Manning
and Saidi (2010) try to estimate the portion of the gender gap in the
United Kingdom that can be explained by diﬀerences in the desire to
compete. They found "modest evidence for diﬀerential sorting into
performance pay schemes by gender and small eﬀects of performance
pay on hourly wages". In addition, according to Goldin (2014) these
alternative explanations "do not explain why diﬀerent amounts of time
out of the labor force and diﬀerent numbers of hours worked per day or
per week have a large eﬀect on the time-adjusted earnings in some oc-
cupations but not in others. They do not explicate why some positions
have a highly nonlinear (convex) pay structure with regard to hours
worked and some are almost perfectly linear. The alternative reasons
for the residual gender pay gap do not help illuminate why earnings
diﬀerences by sex expand so greatly with age. They also do not ex-
plain why women without children generally have higher earnings than
women with children and why the former's earnings are almost equal
to those of comparable men". Jobs where competition matter the most
are in reality jobs where the time spent at work enormously increases
the chances to get a promotion or a particular reward. In other words,
Goldin place a huge importance on what happens inside occupations,
sustaining that a better explanation of the residual pay gap may be
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found in the framework of compensating wage diﬀerentials. In this
work I concentrate on Goldin's theory and conduct a similar study for
Europe.
3.2 Occupational segregation
Occupational segregation is the disproportionate concentration of women
in some occupational categories. Segregation has been studied in the
ﬁeld of economics and gender studies because it has been always seen
as the source and cause of other types of segregation. As pointed out
in Bettio (2008), while discrimination needs to be proved, segregations
does not need any proof since its existence itself is proof that women
and men behave diﬀerently in the labour market or are treated in dif-
ferent ways. In addition occupational segregation is seen as leading
to wage gaps since women tends to concentrate in low-pay occupation
thus resulting in a higher total wage diﬀerential. It is for this reason
that occupations need to be studies more deeply considering not only
between occupations segregation but also vertical segregation or within
segregation.
3.2.1 Theories of occupational segregation
In his much cited review on theories of occupational segregation by
sex, Anker (2001) begins saying that "economic segregation by sex is
extensive in every region, at all economic development levels, under
all political systems, and in diverse religious, social and cultural en-
vironments. It is one of the most important and enduring aspects of
labour markets around the world". Anker classiﬁes theories of occupa-
tional segregation by sex in three categories: neo-classical and human
capital theories, institutional and labour market segmentation theories
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and feminist and gender theories. When explaining segregation usually
researchers make use of factors related to labour supply, that consider
which occupations are preferred by women (for example women may
prefers occupations with ﬂexible time schedules) or factors concern-
ing labour demand. The latter involve employers' preference to hire
a woman in a particular occupation and men in others. Neoclassical
theories of segregation stress the role by human capital and underline
that women are in most case responsible for housework and childcare
while men are not. Given this division of labour, women will tend
to gain less experience of man in the labour market (since they will
spend more time at home) and to have more discontinuous working life
(because of childrearing). This imply that women will choose occupa-
tion with low returns to experience, low penalty for being absent from
work and low relevance of education. With the passing of time this
theories have assumed less relevance for a number of reasons. First,
women have become more attached to the labour market, they tend
to have pretty continuous working life and their experience is now al-
most identical to that of men. Second the burden of housework has
decreased enormously in recent decades due to the decrease in fertility
rates in all developed countries and to the diﬀusion of time-saving con-
sumer durables and other products (see Greenwood et al., 2005). Third
more and more household are now female-headed household, implying
that women need to work continuously (Buvinic, 1995). So despite all
these changes segregation still remain a relevant problem. Economists
have therefore developed alternative theories: the model of discrimi-
nation by Becker and compensating wage diﬀerentials. In the model
of Becker (1971), that I have already analysed in the previous section,
employers have prejudices against some categories of workers. The
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compensating wage diﬀerential framework instead (see Rosen 1986),
assumes that women prefers occupations with favourable working con-
ditions, so occupations with ﬂexible time schedules, with beneﬁts and
occupations lacking dangerous working conditions. The lower wage
that is paid in female dominated occupations is therefore due to the
presence of these non-monetary compensations. Institutional and seg-
mentation market theories rely on the assumptions that institutions
can determine who is hired, laid oﬀ, promoted and how much he or
her will be paid. The most famous in the dual labour market the-
ory that identify a "primary" and "secondary" sector (Doeringer and
Piore, 1970). Others divide the market in "static" and "progressive"
(Standing, 1989) or in "formal" and "informal" (ILO, 1972). The the-
ories adapt to segregation since one segment can be seen as formed
by female occupations and the other by male dominated occupations.
In Bergmann's seminal contribution of 1974, wage gaps are explained
because women are overcrowded in certain occupations (those associ-
ated to one sector) and this reduces their wages irrespective of their
educational attainment and experience. Male occupations instead ex-
perience less competition and tend to have higher pay. Feminist and
gender theories claim that women's diﬀerent performance (and dis-
advantaged position) in the labour market is due to "patriarchy and
women's subordinate position in society and in the family. In almost all
society breadwinners are men and house chore and child caring are seen
as females' responsibility. This situation clearly explain why women
accumulate less human capital with respect to men. Gender theories
show how occupations chosen by women mirror the common stereo-
types usually attached to women. Anker and Hein (1985 and 1986)
list thirteen features attributed to women in positive, negative and
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other. The ﬁve positive stereotypes are: caring nature; skill and expe-
rience in household-related works; manual dexterity; greater honesty
and attractive physical appearance. The negative stereotypes are: dis-
inclination to supervise; less physical strength; less ability in scientiﬁc
and mathematical disciplines; less willingness to travel; less willingness
to use physical strength. Other stereotypes are: greater willingness
to take orders; greater docility; les inclination to join trade unions;
greater interest in working at home; greater tolerance to repetitive
works; greater willingness to accept low wages. The inﬂuences of these
stereotypes have been demonstrated in a series of enterprises surveys
sponsored by the ILO. New contributions to this stream of research are:
pollution theory, identity theory, segregation and the marriage market
and hierarchical theory. The Hierarchical theory provide and explana-
tion of the so called vertical dimension of segregation, that is the high
concentration of men at the top of occupational earnings. In the model
developed by Baldwin et al.(2001) discriminations does not depend on
the resistance of men to work with women but on the hierarchical po-
sition of men and women in that occupation. In other words men have
a discriminatory taste for women working in managerial and supervi-
sory position, so they do not like working for women even if they are
not reluctant to work with women. Women will then be segregated in
occupations at the bottom of the pyramid since only few of them, the
most capable and skilled, will have an advantage suﬃciently high to
oﬀset the cost to compensate their male colleagues. The model implies
that the number of female will decline as we move to the top of the
pyramid and that the number of females will be lower in occupation
with higher wages. Therefore in this model, discrimination will not
depend on "physical distance" but on the relative hierarchical position
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of male and female workers. Goldin's Pollution theory begins from the
Becker's model and allows for information asymmetry and signalling.
Goldin assumes that each occupation requires a diﬀerent level of pro-
ductivity. Productivity is equally distributed among men and women
but while the distribution of productivity is fully known for men, only
the median is known for women. Men ﬁnd that the higher the produc-
tivity requirement, the higher is the prestige linked to the occupation.
Suppose that for a given occupation, the requirement of productivity
is higher than the median observed for women and that technologi-
cal change decreases the minimum requirement of productivity. This
means that if a woman is hired, society will know that technological
change has operated and the prestige of that occupation will be re-
duced. For this reason men will oppose to the hiring of women in
prestigious occupations or asking for compensation. Employer there-
fore, will create two diﬀerent occupations, requiring the same level of
productivity and paying the same amount of money, but one of them
will be male dominated and the other will be female dominated. The
creation of the two distinct occupations however, will take time, and
in the adjustment process women will be kept apart from prestigious
occupation and will be hired only in those occupations that require a
level of productivity lower than their median. Identity theory has been
developed by Akerlof and Kranton (2000) in a model where personal
identity aﬀects the utility fucntion of individuals. In other words the
utility function depends positively of the function I, the identity, that
depends on individual features and assigned social categories. For the
category "woman" the function assigns the value of being a woman
and it is higher the closer the characteristic of the women are to the
ideal characteristics associated to females. The model is linked to seg-
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regation because the value of I depends also on others' actions, so if
men (or women) do not behave properly, according to the assigned cat-
egory, this behaviour will undermine other men (or women) identity,
thus reducing their utility. So suppose that there are two occupations,
F and M; if I would not enter the utility function women and men
would just pick the occupation that they prefer regardless of what oth-
ers do. Here however, if a women choose an occupation that is not
conformed to her identity, she will undergo a loss of utility. At the
same time men will feel that their manhood has been threatened by
the presence of women, and will refuse to cooperate at work. This
behaviour clearly results in a loss also for the employer, who, in order
to protect his interests, will create two occupations. One of them will
be associated to female characteristics and the other do male features,
thus creating segregation. The model is useful because it explains how
politics and policies can reduce segregation, for example according to
the authors feminism was successful since it weakened the relationship
between gender and occupations. The limit of the model is however
that it does not link segregation to discrimination, since there is no
reason to think why occupation F should be given a lower pay. Fur-
thermore since re-segregation and de-segregation happen frequently in
the labour market, it does not take into consideration that segrega-
tion itself can exert an inﬂuence on the construction of identities. The
last contribution I will examine in this section analyses the link be-
tween segregation and the marriage market. In the model of Badgett
and Folbre (2003), society assigns some associations between gender
and occupational choices and this associations are very slow to change
(so change in social prescriptions is a sticky process). Assume that
in particular there is a human capital requirement to enter a "male"
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occupation so that individuals who prefer that occupation will have
to invest in human capital. Individual who do not conform to this
prescriptions result less attractive to potential partners and will ﬁnd
more diﬃcult to ﬁnd a spouse in the marriage market. Since women
still depends heavily from their partners' income much more than man
do, they will not ﬁnd convenient to invest in human capital to enter
their preferred occupation. This underinvestment will result in a self-
inﬂicted discrimination (and segregation) since women will end up in
low skilled occupations.
3.2.2 Empirical contributions on the issue of segregation
Empirical research on the issue of segregation has focused mainly on
two topics: documenting and explaining trends and cross-national dif-
ferences in segregation; and the extent to which (and also which di-
mension of) segregation can result in discrimination. Most research
on segregation, treats the phenomenon as a form of inequality, as a
cause of inequality (Anker, 1998) or as a source of pay diﬀerentials
(Nelson and Bridges, 1999; Jacobs, 1995; Stone, 1995). As explained
by Blackburn and Jarman (2006) occupational segregation can have to
dimensions: a vertical and an horizontal. This two dimensions are or-
thogonal and taken together they result in overall segregation. A wide
variety of indexes has been proposed to measure horizontal segregation
(Siltanen et al., 1995; James and Taeuber, 1985) but the most popu-
lar index id the Dissimilarity index proposed by Duncan and Duncan
(1955). This index represents the percentage of women (or men) that
should change occupation in order to have an identical distribution of
men and women across occupations. Horizontal segregation measures
the extent to which men and women distribute diﬀerently across oc-
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cupations while vertical segregation refers to the distribution of men
and women in the same occupation (with one sex typically more repre-
sented at higher grades), and represents discrimination. Anker's study
of segregation in the world, published in 1998, observes 32 countries
in the ILO database between 1970 and 1990, ﬁnding that the Index
of Dissimilarity declined on average by 2,4 percentage points in the
70s and 2,6 in the 80s. In 2003 the authors published new updated
data showing that the ID decline by 3 percentage points in the 90s.
Id declined in almost all countries in the developed economies, Latin
America and the Middle East while it remained unchanged in Asia
and in Transition Economy countries. He found that around year 2000
the level of the index was lower in Asia and in particular in Thailand.
With respect to his previous study, Anker found that diﬀerences across
areas of the world were smaller, signalling therefore a convergence in
the ID values across the world. Studies for the United States and
Canada are those by Fortin and Huberman (2002) and Jacobs (2003)
that found a declining segregation during the last decade. The research
has mainly concentrated on the United States, since the data available
enable to carry several analysis. In recent years however comparable
data for European countries have become available. A recent study
on segregation in Europe is that of Bettio (2008) that making use of
Labour Force Survey, ﬁnds that between 1992 and 2000, the change of
the ID is close to zero for 9 countries. In particular, countries in the
South are those with lowest ID while in the north the author found
higher levels of ID. Dolado et al. (2002), compare Europe and United
States, ﬁnding that since biased technological progress and globalisa-
tion have increased the demand for skilled workers, and since women
have advanced more than men, this has resulted in an increase of fe-
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male employment. They found that during the 80s, the ID declined
in Europe and in the United States at a similar rate. Occupational
segregation is found to be higher in Europe than in the United States
and in both regions it declined for workers with higher education while
it remained stable for the others. Among European countries, Scandi-
navian countries, Germany and Austria are those with higher ID while
southern European countries have level closer to the United States. An
interesting results of this paper is that the authors decomposed changes
in segregation in a "sex composition eﬀect, within occupations" and
an "occupation mix eﬀect due to changes in the occupational mix of
the economy". The analysis shows that the sex composition eﬀect is
the one that explain most of the variation in the ID, both for Europe
and the United States.
With regard to cross national variation, in Europe a common ﬁnd-
ing is that segregation (ID levels) correlates positively with the level
of female employment (see Bettio, 2002) , therefore countries where
women participate more to the labour market are also those countries
where levels of segregation are more relevant. Several explanations
have been proposed to explain such correlation. One of them concerns
the role of the public sector. According to Jonung (1984) and Rubery et
al. (1998) the state promoted the growth of jobs that were "outsourc-
ing nurturing", thus resulting in an increase of female employment.
This is particularly true for Northern countries such as Sweden and
Denmark where high levels female employment and segregation coex-
ist. On the other hand, family-based welfare systems, as in the case
of Italy, Spain and Greece would have kept caring and caring services
inside the family. Emerek et al. (2001) consider instead the role of
employment conditions in the public sector. In northern countries the
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public sector usually provide family-friendly working schedule that al-
low women to combine work and family. Women would then prefer to
work in these occupations and in fact high segregation countries are
also those where the percentage of women employed in the public sec-
tor is high. The public sector therefore increased female participation
and employment by increasing segregation. Another contribution con-
cerning the welfare state, is that of Chang (2000) for 14 industrialised
countries. She the state gender policy and institutions to patterns of
occupational segregation and "distinguished four regimes: • Formal-
Egalitarian (e.g., United States)  with a formal commitment to gen-
der equality in the labour market evidenced by legislation, but limited
state-sponsored services such as child care • Substantive-Egalitarian
(e.g., Sweden)  with both a formal commitment to gender equality
and a strong commitment to providing substantive support services •
Traditional Family-Centred (e.g., Japan)  with few or no formal-legal
commitments or substantive services for working women • Economy-
Centred (e.g., Hungary)  with many services for working women but
no or little formal commitment to gender equality." The research on
the extent to which segregation causes discrimination is probably the
most debatable issue on the topic of segregation. The contribution
of Dolado et al. (2002) apart from being an interesting comparison of
Europe and United States, study also the link between segregation and
the gender wage gap. The authors ﬁnd a very low correlation between
correlation and wage gaps, and explain this lack of correlation with
the presence in their database of Nordic countries, where the gender
gap is not particularly high; removing this countries indeed leads to a
positive correlation between the two variables. A similar study for the
US, Britain and Canada is that of Blackburn et al. (2006). The most
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important ﬁnding is that a negative relationship exists between hori-
zontal and vertical segregation. The evidence is explained in this way:
"horizontal segregation reduces the chances of discrimination within
occupations. The more an occupational career is conﬁned to women,
the grater the women's chances of reaching high levels. In predomi-
nantly female occupations, such as nursing, the senior positions may
be disproportionately held by men. However, the fewer the men avail-
able for promotion, the more women must ﬁll the promoted positions.
With total segregation women would occupy all the senior positions
in their occupations, and the more closely this extreme is approached,
the higher will be the proportion of senior positions held by women. In
this sense, high overall segregation favours women" (Blackburn et al.,
2006). Therefore also in this study a positive relation is found between
overall segregation and measures of gender equality, and in particular,
when vertical segregation is measured by pay, they ﬁnd that vertical
segregation declines as horizontal segregation increases. Other studies
on cross-national variation on the level of segregation found instead
that correlation between wage ratios and occupational segregation is
not signiﬁcant and in some cases can become even positive (see Rosen-
feld and Kalleberg, 1991; Jacobs and Lim, 1992; Barbezat, 1993). The
evidence is therefore mixed and in fact Anker (2001) warns about the
interpretation of this relationship. Studies relating occupational segre-
gation to gender wage diﬀerential are found to be strongly dependent
of the way occupations are classiﬁed. " When very aggregated data
are used, occupational segregation's eﬀect is underestimated, mainly
because most occupational segregation remains unobserved. As occu-
pational data become more disaggregated, the observed level of sex
segregation increases, and the portion of the female-male pay diﬀeren-
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tial explained by occupational segregation tend to increase. [. . . ] After
a fairly high level of detail in the occupational classiﬁcation is reached,
however, further disaggregation of the occupational dataprobably re-
duces the portion of the female-male pay diﬀerential observed to be
attributable to occupational segregation by sex. At the extreme of
detailed job descriptions within establishments, there is usually very
little diﬀerence in pay for men and women, since anti-discrimination
laws make it illegal to pay diﬀerent wages fot the identical job within an
enterprise" (Anker, 2001). Studies on this issue are those of Treiman
and Hartmann (1981) for the United States, Kidd and Shannon (1996)
and Brown et al. (1980).
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4 The data
The database used for the empirical investigation of gender wage gaps
inside occupations is the EU-SILC (European Union Statistics on In-
come and Living Conditions) database that collects comparable cross-
sectional and longitudinal microdata on income, poverty and living
conditions. The database refers to the years 2005-2008, however gross
annual earnings are available for all countries only starting from year
2007 and for them net income is reported for the previous years; given
the relevance of the variable I have chosen to consider only year 2007
and 2008 for these countries, even though this has resulted in a lower
number of observations. For the purpose of this study I make use only
variables measured at personal level. These variables include: country,
age, experience, gross annual earning, sex, education, economic sta-
tus, number of hours worked per week, occupation and gross annual
earnings. Education refers to the higher level of education attained
by an individual and the classiﬁcation used in the database is the In-
ternational Standard Classiﬁcation of Education (ISCED) that deﬁnes
educational programmes "on the basis of their educational content as
an array or sequence of educational activities, which are organised to
accomplish a pre-determined objective or a speciﬁed set of educational
tasks". This variable allows to distinguish between: pre-primary edu-
cation (0), primary education (represented by primary school and indi-
cated with the number 1), lower secondary education (middle school:2),
(upper) secondary education (high school:3), post-secondary non ter-
tiary education(4), ﬁrst stage of tertiary education (college, bachelor
or master:5), second stage of tertiary education (phd:6). The main
drawback of this classiﬁcation comes from the fact that it is impossible
to diﬀerentiate, among people who are college educated, between those
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who earned only o bachelor degree and those who instead own a master
degree. Economic status "capture the person's own perception of their
main activity at present", and in this study we are of course interested
in those people who are currently working, where work is deﬁned as
any work for pay (in cash or in kind) or proﬁt. People on maternal or
parental leave are considered as working, while a person on lay-oﬀ is
considered as working only if he/her receive more than half of its wage
by his/her employer. The variable discriminate also between people
who work part-time and people who work full-time. The number of
hours corresponds to the number of hours per week that the person
normally work in their main activity, also including extra hours (paid
or unpaid). The variable experience is deﬁned as the number of years
spent in paid work, whether as an employee or self-employed. One of
the most important variables is the gross annual earning of the indi-
viduals. Gross refers to the fact that nor taxes nor social contribution
have been deducted, so it corresponds to monetary component of an
employee's remuneration that is paid by the employer. It includes:
wages and salaries paid in cash for time worked or work done in main
and any secondary or casual, remuneration for time not worked (like
holiday payments), enhanced rates of pay for overtime, fees paid to
directors of incorporated enterprises, piece rate payments, payments
for fostering children, commissions, tips and gratuities, supplemen-
tary payments (for example thirteenth month payment), proﬁt sharing
and bonuses paid in cash, additional payments based on productiv-
ity, allowances paid for working in remote locations and allowances for
transport to or from work. The classiﬁcation of occupations is here if
particular relevance since they represent the main focus of this investi-
gation, and for this reason I will spend some worlds on it. Occupation
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here refers to the main activity of the respondent and is classiﬁed on
the basis of the ISCO-88 scheme. Occupations are deﬁned according
to the nature of the job and not on the level of skilled required, so
that the tasks and duties performed by the worker are relevant. The
ISCO-88 scheme has been approved by the ILO Governing Body in
1987 and "groups jobs together in occupations and more aggregate
groups mainly on the basis of the similarity of skills required to fulﬁl
the tasks and duties of the jobs. Two dimensions of the skill concept
are used in the deﬁnition of ISCO 88 groups:
• Skill level, which is a function of the range and complexity of the
tasks involved, where the complexity of tasks has priority over
the range; and
• Skill-specialisation, which reﬂects type of knowledge applied, tools
and equipment used, materials worked on, or with, and the na-
ture of the goods and services produced.
It should be emphasised that the focus in ISCO 88 is on the skills re-
quired to carry out the tasks and duties of an occupation and not on
whether a worker in a particular occupation is more or less skilled than
another worker in the same or other occupations". The scheme uses
four broad skills levels, deﬁned on the basis of the ISCED categories.
As explained on the website of the ILO: "The ﬁrst ISCO skill /eve/was
deﬁned with reference to ISCED category 1, comprising primary edu-
cation which generally begins at the age of 5, 6 or 7 and lasts about
ﬁve years. The second ISCO skill level was deﬁned with reference to
ISCED categories 2 and 3, comprising ﬁrst and second stages of sec-
ondary education. The ﬁrst stage begins at the age of 11 or 12 and
lasts about three years, while the second stage begins at the age of 14
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or 15 and also lasts about three years. A period of on-the-job training
and experience may be necessary, sometimes formalised in apprentice-
ships. This period may supplement the formal training or replace it
partly or, in some cases, wholly. The third ISCO skill level was deﬁned
with reference to ISCED category 5, (category 4 in ISCED has been
deliberately left without content) comprising education which begins
at the age of 17 or 18, lasts about four years, and leads to an award
not equivalent to a ﬁrst university degree. The fourth ISCO skill level
was deﬁned with reference to ISCED categories 6 and 7, comprising
education which also begins at the age of 17 or 18, lasts about three,
four or more years, and leads to a university or postgraduate university
degree, or the equivalent." In the EU-SILC database, the number of
digits used to classify an occupation are two, identifying the occupa-
tional groups shown in the following list:
11 Legislators, senior oﬃcials and managers
- Legislators and senior government oﬃcials
- Senior oﬃcials of special-interest organisations
12 Corporate managers
- Directors and chief executives
- Production and operations managers - Other specialist managers
13 Managers of small enterprises
- Managers of small enterprises
Professionals
21 Physical, mathematical and engineering science professionals
- Physicists, chemists and related professionals
- Mathematicians, statisticians and related professionals
- Computing professionals
- Architects, engineers and related professionals
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22 Life science and health professionals
- Life science professionals
- Health professionals (except nursing)
- Nursing and midwifery professionals
23 Teaching professionals
- College, university and higher education teaching professionals
- Secondary education teaching professionals
- Primary and pre-primary education teaching professionals
- Special education teaching professionals
- Other teaching professionals
24 Other professionals
- Business professionals
- Legal professionals
- Archivists, librarians and related information professionals
- Social science and related professionals
- Writers and creative or performing artists
- Religious professionals
- Public service administrative professionals
Technicians and associate professionals
31 Physical and engineering science associate professionals
- Physical and engineering science technicians
- Computer associate professionals
- Optical and electronic equipment operators
- Ship and aircraft controllers and technicians
- Safety and quality inspectors
32 Life science and health associate professionals
- Life science technicians and related associate professionals
- Health associate professionals (except nursing)
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- Nursing and midwifery associate professionals
33 Teaching associate professionals
- Primary education teaching associate professionals
- Pre-primary education teaching associate professionals
- Special education teaching associate professionals
- Other teaching associate professionals
34 Other associate professionals
- Finance and sales associate professionals
- Business services agents and trade brokers
- Administrative associate professionals
- Customs, tax and related government associate professionals
- Police inspectors and detectives
- Social work associate professionals
- Artistic, entertainment and sports associate professionals
- Religious associate professionals
Clerks
41 Oﬃce clerks
- Secretaries and keyboard-operating clerks
- Numerical clerks
- Material-recording and transport clerks
- Library, mail and related clerks
- Other oﬃce clerks
42 Customer services clerks
- Cashiers, tellers and related clerks
- Client information clerks
Service workers and shop and market sales workers
51 Personal and protective services workers
- Travel attendants and related workers
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- Housekeeping and restaurant services workers
- Personal care and related workers
- Other personal services workers
- Protective services workers
52 Models, salespersons and demonstrators
- Fashion and other models
- Shop, stall and market salespersons and demonstrators
Skilled agricultural and ﬁshery workers
61 Skilled agricultural and ﬁshery workers
- Market gardeners and crop growers
- Animal producers and related workers
- Crop and animal producers
- Forestry and related workers
- Fishery workers, hunters and trappers
Craft and related trades workers
71 Extraction and building trades workers
- Miners, shotﬁrers, stone cutters and carvers
- Building frame and related trades workers
- Building ﬁnishers and related trades workers
- Painters, building structure cleaners and related trades workers
72 Metal, machinery and related trades workers
- Metal moulders, welders, sheet-metal workers, structural-metal pre-
parers, and related trades workers
- Blacksmiths, tool-makers and related trades workers
- Machinery mechanics and ﬁtters
- Electrical and electronic equipment mechanics and ﬁtters
73 Precision, handicraft, craft printing and related trades workers
- Precision workers in metal and related materials
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- Potters, glass-makers and related trades workers
- Handicraft workers in wood, textile, leather and related materials
- Craft printing and related trades workers
74 Other craft and related trades workers
- Food processing and related trades workers
- Wood treaters, cabinet-makers and related trades workers
- Textile, garment and related trades workers
- Pelt, leather and shoemaking trades workers
Plant and machine operators and assemblers
81 Stationary-plant and related operators
- Mining and mineral-processing-plant operators
- Metal-processing plant operators
- Glass, ceramics and related plant operators
- Wood-processing- and papermaking-plant operators
- Chemical-processing-plant operators
- Power-production and related plant operators
- Industrial robot operators
82 Machine operators and assemblers
- Metal- and mineral-products machine operators
- Chemical-products machine operators
- Rubber- and plastic-products machine operators
- Wood-products machine operators
- Printing-, binding- and paper-products machine operators
- Textile-, fur- and leather-products machine operators
- Food and related products machine operators
- Assemblers
- Other machine operators not elsewhere classiﬁed
83 Drivers and mobile plant operators
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- Locomotive engine drivers and related workers
- Motor vehicle drivers
- Agricultural and other mobile plant operators
- Ships' deck crews and related workers
Elementary occupations
91 Sales and services elementary occupations
- Street vendors and related workers
- Shoe cleaning and other street services elementary occupations
- Domestic and related helpers, cleaners and launderers
- Building caretakers, window and related cleaners
- Messengers, porters, doorkeepers and related workers
- Garbage collectors and related labourers
92 Agricultural, ﬁshery and related labourers
- Agricultural, ﬁshery and related labourers
93 Labourers in mining, construction, manufacturing and transport
- Mining and construction labourers
- Manufacturing labourers
- Transport labourers and freight handlers
01 Armed forces
Apart from armed forces, managers, legislators and senior oﬃcials
all the other groups are linked to the four skills level above mentioned.
These categories are excluded because, "based on information from
national sources, skills for executing tasks and duties of occupations
belonging to each of these two major groups vary to such an extent that
it would be impossible to link them with any of the four broad ISCO-88
skill levels". Note however, that even though these two categories do
not correspond to any skills level, in the EU-SILC database they are
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composed by a labour force that is mainly highly educated. Return-
ing to the ISCO skills levels, professionals corresponds to the fourth
level, technicians and associate professionals to the third, elementary
occupations to the ﬁrst and all the other groups (clerks, service work-
ers and shop and market sales workers, skilled agricultural and ﬁshery
workers, craft and related trades workers, plant and machine operators
and assemblers) to the second. The distinction is particularly useful
here, since it will be possible to conduct diﬀerent investigations on the
basis of the skills level corresponding to the various occupations. For
a detailed description of these broad groups see the Appendix. The
EU-SILC database then allow us to distinguish between 27 occupa-
tions; in some cases the group are not really speciﬁc, since for example
we cannot know if a professional operating in the health sector is a
doctor, a nurse, a biologist or an agronomist. However a more speciﬁc
classiﬁcation (having a 3 or 4 digits ISCO code), probably would not
have helped since the dimension of the sample is not big enough to
guarantee a suﬃcient number of observations for each occupation.
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5 Some facts about women in Europe
In this section I present some descriptive statistics about the occu-
pational choices of women in several European countries in order to
understand which are the occupations where they wind up (if they
do it) and which are the characteristics shared by these occupations.
The data here refers to employed workers, full and part-time, who do
not have any serious health problem and that are aged between 24 and
64(armed forces are excluded). Table 2 shows, for each occupation and
for each country, the percentage of labour force composed by women.
Of course there will be some variation across countries whose economies
can be also very diﬀerent, but at the same time it is possible to ﬁnd
common characteristics. If we consider the occupations "Legislators
and senior oﬃcials" or "Skilled Agricultural and Fishery workers", we
will observe huge diﬀerences. On the other hand some occupations
will have a very high (or low) percentage of females employed and this
peculiarity will be shared by almost all the countries in the sample.
Consider now manual occupations, where skilled are less relevant and
where we expect to ﬁnd a labour force with low levels of educations.
Customer clerks, models sales persons and demonstrators, oﬃce clerks,
sales elementary occupations, personal and protective service workers,
have all a labour force that is mainly female (with percentages of male
workers below 50% in almost all countries). At the same time, more
manual occupations such as workers and labourers in the mining, metal
or metal industry have very few females employed. This diﬀerence does
not come as a surprise, while the ﬁrst occupations I mentioned do not
require (broadly speaking) any particular skill, for the second group
physical strength (and also health) can assume a certain relevance. At
the same time in the ﬁrst group we ﬁnd mainly occupations related
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to care and services, activities that are perceived as more "feminine",
while the occupations in the second group refer mainly to more "man-
nish" tasks. Among those occupations where skills are relevant, so that
the vast majority of the labour force is composed by highly educated
people, teaching professionals and teaching associate professionals are
those with the higher percentage of females. Also life science and
health professionals and associate professionals exhibit a higher shares
of females while occupations such as managers and physical and en-
gineering professional and technicians are mainly composed by male
labour force.
Table 3 shows the composition of the labour force, for each occu-
pation, by levels of education.
The result here is not surprising, in fact occupations with a rele-
vant percentage of highly educated labour force are those composed
by professionals and associate professionals, as the classiﬁcation of oc-
cupations would suggest. Also corporate managers and legislators and
senior oﬃcial exhibit a highly educated labour force, with circa 53%
and 64% of college graduates. At same time, the presence of college
graduate is very limited in those occupation with elementary or manual
tasks. The scatter plot shown in Figure 6 sheds light on the relations
between the percentage of females in each occupation and hours worked
per week. Clearly, women are less concentrated in those occupations
where the amount of work required per week is high, while the labour
force is composed mostly by women when the hours of work are less,
with a coeﬃcient of correlation equal to -0,89. This ﬁrst preliminary
result is important because it suggest that there are factors inﬂuenc-
ing the occupational choices of women that are diﬀerent from culture
and discrimination. Consider now average male annual earnings, and
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Table 2: percentage of females by occupation
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Occupation Secondary High school University
11 5,46 25,70 68,84
12 6,50 35,29 58,21
13 18,70 42,95 38,35
21 1,82 15,38 82,80
22 0,62 05,89 93,49
23 0,61 5,69 93,70
24 2,15 17,35 80,50
31 9,04 55,80 35,15
32 5,32 40,60 54,07
33 3,33 40,38 56,29
34 9,18 53,12 37,69
41 15,02 59,59 25,38
42 14,60 63,51 21,89
51 30,12 55,59 14,29
52 33,87 54,78 11,35
61 53,80 38,15 08,04
71 59,81 35,84 04,34
72 36,67 54,86 08,47
73 42,22 47,97 09,80
74 55,78 39,75 04,46
81 43,49 48,11 08,40
82 48,77 44,35 06,88
83 55,53 40,57 03,90
91 62,06 32,84 05,10
92 76,74 21,02 02,23
93 58,95 34,71 06,34
Table 3: Level of education by occupation
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their relation with the percentage of females in the labour force in
Figure 7. The coeﬃcient of correlation is 0,14%, showing a lack of
correlation between the two variables. Women therefor, with respect
to annual earnings do not concentrate in particular occupations, and
if they do it, they pick occupations with higher earnings. Of course
this lack of correlation does not come as a surprise, it comes from the
fact that women have lower labour force participation with respect to
men. Therefore women in the labour force are generally those more ed-
ucated and with more developed skills. Of course they will be mainly
employed in occupations that require a high level of education that
are the same that have a higher income, resulting in a positive corre-
lation. The situation is very diﬀerent if we consider only occupations
that attach importance to education. For these occupations the result
is opposite: women do concentrate in occupations that are low-paying,
with a correlation coeﬃcient of -0,57, including also clerks among these
occupation brings the coeﬃcient to -0,63.
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Figure 6: Relation between percentage of females and average hours
worked per week
Figure 7: Relation between percentage of females and average male
earnings
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6 The empirical analysis
6.1 Within versus between occupations wage gaps
Most studies on gender diﬀerences in pay consider segregation as an
important source of inequality between men and woman, arriving to
deﬁne segregation as the mother of all discriminations. So far therefore
very little attention have been devoted to what happens inside within
each occupation. In this chapter I will show that segregation accounts
for only a little part of the total gender diﬀerential in pay. I am not,
in no way, trying to suggest that segregation is not a relevant problem
nor that we should not consider segregation while approaching the is-
sue of gender inequality. However, for the scope of this work, I will
not consider social and cultural factors resulting in, and originating
from segregation. Here I will only establish that regarding diﬀerences
in pay, segregation counts little and it is what happens within each
occupation that assume relevance. Even though the exercise could
be conducted in diﬀerent ways, I will follow Goldin (2014), observ-
ing what happens to the coeﬃcient on female, in a regression, when
a set of occupational dummies are added. The reasoning is the fol-
lowing: when I introduce occupational dummies, the coeﬃcient of the
dummy represent the average (for men and women) penalty of being
a worker (with the same age, experience, level of education etc.) of
that occupation. So, if women are paid less in comparison to men
because they segregate in occupations that are less rewarding, the in-
troduction of the dummy should account for this circumstance and
the residual pay gap (the coeﬃcient on female) should decrease after
the introduction of the dummies. So if segregation counts little, the
coeﬃcient on female should remain unchanged or it should decrease
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by a small amount. In order to show this fact, I perform a regression
where the dependent variable is the log of annual income and indepen-
dent variables are: age, age squared, experience, experience squared, a
dummy on female, log of months worked, log of weekly hours worked,
country dummies, educational dummies and, in the full speciﬁed re-
gression, also occupational dummies. The regression is performed for
four diﬀerent samples: the whole sample, full-time and full-year work-
ers, college graduates and full-time full-year college graduates. The
following table presents the results regarding the coeﬃcient on female,
while in the Appendix the entire regression's coeﬃcients are reported.
The whole sample consists of workers between 24 and 64 years old,
working full-time or part-time, employed (self-employed are excluded),
with a temporary or permanent contract. People suﬀering from a seri-
ous health disease or those hampered in their activities because of an
ongoing physical or mental health problem are for obvious reasons not
included in this investigation. Armed forces were also excluded, since
there were very few observations in the sample. Countries included in
the sample are: Austria, Belgium, Denmark, Spain, Greece, Ireland,
Italy, Luxembourg, the Netherlands, Norway, Portugal, Sweden and
then United Kingdom.
The table shows clearly that in any of the four samples, the in-
troduction of occupational dummies leaves almost unchanged the co-
eﬃcient on female, thus meaning that segregation counts very little
in comparison to what happen inside occupations. The coeﬃcient on
female represent the wage gap obtained once that we control for age,
experience, education and time worked, so it is the gap between people
with the same characteristics. That coeﬃcient therefore represents the
residual wage gap, also known as the unexplained part of the wage gap.
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Sample Variables Coeﬀ. female St. error R2
All Basic -0.217 0.0032764 0.6108
All Basic, occ. -0.210 0.0034446 0.52
All full-time, full-year Basic, -0.209 0.0034131 0.5236
All, full-time, full-year Basic, occ. -0.203 0.003536 0.5780
University Basic -0.196 0.0057117 0.5629
University Basic, occ. -0.180 0.0057679 0.6112
Univ., full-time, full-year Basic -0.182 0.0058781 0.4652
Univ., full-time, full-year Basic, occ. -0.166 0.0059228 0.5280
Table 4: Residual gender gaps in earnings: the role of segregation
In the whole sample the coeﬃcient on female decreases only by 5,02%
of the wage gap and if we restrict the analysis to workers employed full-
time and full-year the percentage rises minimally to 5,33%. Focusing
only on college graduates, we can observe that even though segrega-
tion does have a more important role, it still explain a very modest
portion of the residual wage gap, the coeﬃcient in fact decrease by
something more than the 10% for both samples of college graduates.
The result is stronger in the case of case of Europe than for the United
States. Goldin(2014) in fact did the same exercise and the coeﬃcient
declined by 22% or 33% depending on the sample. This diﬀerence is
exactly what I expected from the comparison, in fact in the United
States segregation is more evident since more women participate in
the labour market. This result is interesting because if the coeﬃcient
on female does not diminish once we account for the fact that women
tend to be concentrated in certain occupations and less in other, then
the explanation of the residual wage gap reside in what happens within
occupations. If this is true, then the penalty of being a woman in a
given occupation has much more relevance than the prestige (in terms
of pay) of that occupation. Therefore changing the gender mix in ev-
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ery occupation, so that the distribution of men and women is the same
will not have a sizeable impact of the aggregated wage gap. In next
section therefore, I will analyse which is the penalty of being a woman
in each job and I will also try to relate this penalty to amenities and
characteristics relative to the workplace.
6.2 A look inside occupations
Here I estimate a log earnings regression for each occupation that in-
cludes as independent variables: age, age squared, experience, experi-
ence squared, education, weekly hours worked, country dummies, and
a female dummy. The sample refers to workers employed full-time,
aged between 24 and 64 and who have worked for the whole year. In
the graphs shown in Figure 8 and Figure 9, the coeﬃcient on female is
plotted against the log of average male earnings, the ﬁrst graph refers
to whole sample while the second is only for college graduates; only sta-
tistically signiﬁcant coeﬃcient have been plotted. Notice that, while in
the ﬁrst case there is a positive relationship between the residual wage
gap and male income, in the case of college graduated the relations is
clearly negative.
In both cases if we consider only occupations where skills are rel-
evant, then the correlation becomes negative. This is the same con-
clusion reached by Goldin (2014) for the United States. Note that in
her paper Goldin plots only the top 95 occupations, ranked by male
income. With our database this is however not possible since Goldin
could distinguish between hundreds of jobs and she had available a
wide database. Here I have used the logarithm of male earnings as a
way to rank occupations: it makes sense to rank occupations by using
the average wage, but including females would have been misleading
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Figure 8: Residual wage gap and male earnings: all
Figure 9: Residual wage gap and male earnings:college graduates
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since the rank would have been dependent on the percentage of females
employed in that occupation, given that they earn less on average. Of
course the coeﬃcient on female is negative in almost all cases, and
this happens because women receive lower pay than men in almost all
occupations, however another interesting result here is that some oc-
cupations assign a low penalty on women's wage, while in others this
penalty in much higher. Among jobs where skills assume relevance in
fact, female managers are really penalised since they earn only 86% of
their colleagues with same education, age and experience. A the same
time teaching associate professionals earn more than the 102% of their
colleagues. It seems therefore that some occupations are more "gender
friendly that others" and in the next section I will try to explain why.
6.2.1 Goldin's framework and the structure of earnings
In her very important paper of 2014, Claudia Goldin explains why
there is so much diﬀerence by occupation in the penalty of being a
woman. According to the famous historian, "residual diﬀerences by
occupation in earnings by gender [. . . ] are largely due to the value
placed on the hours and job continuity of workers, including the self-
employed" (Goldin, 2014). In this framework, some occupation have a
linear structure of earnings with respect to hours worked, while other
have a convex structure. The thesis of Goldin is that when earnings
are linear the residual wage gap is low, while it is bigger if earnings are
convex. According to the author some jobs assign a great value on the
time spent working, not only in terms of weekly hours worked, but also
in terms of the particular period of the day worked and of continuity of
work. In other words: "Gender diﬀerences in earnings across occupa-
tions and occupational groups substantially concerns job ﬂexibility and
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continuity. By job ﬂexibility I mean a multitude of temporal matters
including the number of hours, precise times, predictability and abil-
ity to schedule one's own hours. [. . . ] In many workplaces employees
meet with clients and accumulate knowledge about them. If an em-
ployee is unavailable and communicating the information to another
employee is costly, the value of the individual to the ﬁrm will decline.
Equivalently, employees often gain from interacting with each other in
meetings or through random exchanges. If an employee is not around
that individual will be excluded from the information conveyed dur-
ing these interactions and has lower value unless the information can
be fully transferred in a low cost manner. The point is quite simple.
Whenever an employee does not have a perfect substitute nonlineari-
ties can arise. When there are perfect substitutes for particular workers
and zero transactions costs, there is never a premium in earnings with
respect to the number or the timing of hours" Goldin(2014). Here
we are in the context of compensating wage diﬀerentials: ﬂexibility
is an amenity, and therefore individuals who are willing to enjoy it
will undergo a wage diﬀerential. Goldin develops a model where the
output of workers (and therefore their earnings) depends positively on
the amount of time spent at work, but under a certain amount of time
they experience a penalty, this penalty results in the convexity of earn-
ings with respect to time worked. Some occupations may have such
a structure of earning, while others can have earnings that are linear
with respect to time, so that an employee who works twice as much as
his colleagues will get twice of their earnings. Of course Goldin has not
been the only one testing the convexity of earnings, but here for the
ﬁrst time this feature is linked to gender issues in the labour market.
In order to shed light on the relationship between time worked
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Figure 10: Relation between the residual wage gap and the elasticity
of earnings with respect to hours : all
Figure 11: Relation between the residual wage gap and the elasticity
of earnings with respect to hours : college graduates
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and the residual wage gap, I estimated separate regressions for each
occupation, regressing log annual earnings on a set of regressors: age,
age squared, experience, experience squared, education, hours worked,
country dummies and a dummy for female. Again the sample refers to
workers employed full-time, without any serious health problem, aged
between 24 and 64 who have worked for the whole year. The graphs in
Figure 10 and in Figure 11 show the relationship between the coeﬃcient
of female and the elasticity of annual income with respect to time
worked in two samples: the whole sample and the sample of college
graduates. I have plotted only those occupations where statistically
signiﬁcant estimates on coeﬃcients have been found, so as expected
those occupations where the percentage of females is very low have been
excluded since there are not enough observations. The correlation is
barely negative in the whole sample and is really close to zero, while it
is negative and stronger in the sample of college graduates. Therefore,
the same relationship that Goldin (2014) found for the United States is
true also for Europe and in particular for college graduates. Therefore
women, and especially the most educated, tend to receive a higher
penalty in those occupations where the elasticity of annual earnings
with respect to hours worked is higher. With respect to the results
of Goldin, this relationship is much weaker and I did not ﬁnd any
occupation for which the elasticity is bigger than one. However this
weaker result can be due to diﬀerent factors. First of all the dataset
has a number of limits( for example the number of observations is not
high enough for every occupation or the classiﬁcation of occupation is
not detailed as in the database of Goldin, even if a better classiﬁcation
would have not helped), that do not allowed me to ﬁnd estimates using
the same strategy of Goldin. The historian in fact could use a single
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Sample Variables Coeﬀ. female St. error R2
All Basic -0.197 0.0049164 0.5474
All Basic, occ. -0.200 0.0050612 0.6069
All full-time, full-year Basic -0.195 0.0049069 0.4070
All, full-time, full-year Basic, occ. -0.197 0.005024 0.4873
University Basic -0.141 0.0095552 0.5130
University Basic, occ. -0.135 0.0094061 0.5925
Univ., full-time, full-year Basic -0.137 0.0093861 0.3186
Univ., full-time, full-year Basic, occ. -0.135 0.0092339 0.4273
Table 5: Residual gender gaps in earnings: Southern Europe
regression and ﬁnd the diﬀerent wage gaps and elasticities making use
of interaction terms that in my case do not bring to any statistically
signiﬁcant estimate. Second, Europe and United States are far away
with respect to the labour market, and the result may be simply due
to the fact that the correlation is simply not true for a market much
diﬀerent from that of the United States. In order to check for this
latter hypothesis in next section I will replicate the exercise considering
separately Northern and Southern Europe. Northern Europe is much
more similar to United States that Southern Europe, if not in terms of
institutions at least in terms of the performance of women in the labour
market (labour force participation, segregation, wage gaps). For this
reason I expect my results to be stronger in Northern Europe.
6.2.2 Southern and Northern Europe confronted
In this section I replicate the exercise for selected countries in southern
and northern Europe. I do so, because an important limitation of the
exercise in the previous chapter is the problem of selection of women
into employment. One could in fact object that women usually work
less than men, so since segregation in Europe as a whole is not as rel-
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Sample Variables Coeﬀ. female St. error R2
All Basic -0.233 0.0047754 0.5460
All Basic, occ. -0.207 0.0050747 0.5896
All full-time, full-year Basic -0.226 0 .0051763 0.3398
All, full-time, full-year Basic, occ. -0.198 0.0053902 0.4174
University Basic -0.233 0.0074773 0.5036
University Basic, occ. -0.199 0.0076584 0.5446
Univ., full-time, full-year Basic -0.217 0.0080276 0.3506
Univ., full-time, full-year Basic, occ. -0.178 0.0081993 0.4125
Table 6: Residual gender gaps in earnings: Northern Europe
Figure 12: Relation between the residual wage gap and the elasticity
of earnings with respect to hours in Souther Europe: all
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Figure 13: Relation between the residual wage gap and the elasticity
of earnings with respect to hours in Souther Europe: college graduates
Figure 14: Relation between the residual wage gap and the elasticity
of earnings with respect to hours in Northern Europe: all
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Figure 15: Relation between the residual wage gap and the elasticity of
earnings with respect to hours in Northern Europe: college graduates
evant as segregation in the United States, this fact may inﬂuence the
ﬁnal result. To show whether the diﬀerent labour force participation
can change the results, I replicate the exercise for southern Europe,
where labour force participation and the index of dissimilarity are low,
and for northern Europe, where both participation and the index are
high. The next tables replicates the exercise of section 6.1, so they show
what happens to the coeﬃcient on female once we add occupational
dummies. Countries in Southern Europe are Spain, Italy, Greece and
Portugal, while Nordic countries are Belgium, Denmark, Luxembourg,
the Netherlands, Norway, Sweden and the United Kingdom. The ﬁrst
table refers to Southern Europe and the second to Northern Europe. As
you can see in all cases the decrease of the magnitude of the coeﬃcient
is really small showing that even if we consider southern and northern
Europe separately the result of the exercise will not change: what hap-
pens inside each occupation matters more than the occupations where
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women segregate themselves. Note that in the case of southern Europe
something new happens: when I consider the whole sample the coeﬃ-
cient on female increases just a bit when I add occupational dummies.
As I have explained above, this is not a surprise, in fact southern Eu-
rope have really low female labour force participation rates, so women
who enter the labour force are the more skilled, educated, ambitious
and so on. This women will therefore ﬁnd themselves in prestigious oc-
cupations and that is why the coeﬃcient increases. The result however
is even stronger, showing that in Southern Europe segregation counts
even less. The scatter plot in Figures 12, 13, 14, 15 shed some light
on the relationship between the residual wage gap and the elasticity of
annual earnings with respect to hours worked weekly. For both South-
ern and Northern Europe I replicated the exercise for the whole sample
and for the sample of college graduates, plotting only those coeﬃcients
that I was able to estimate with at least a 10% level of conﬁdence. The
sample as always refers to workers employed full-time, aged between
24 and 64, who have been employed for the whole year and who do
not suﬀer from any serious illness. In the case of southern Europe the
correlation is positive in the whole sample (+0.34) and turns negative
(-0.25) if I consider college graduates even though in this latter case the
number of coeﬃcients estimated signiﬁcantly is small and I would not
rely on it to conclude anything about the relationship between the two
variables. More interestingly, Northern Europe behave very similarly
to United States. In fact in both sample the correlation between the
elasticity and the residual wage gap is negative; it is stronger in whole
sample with a coeﬃcient of correlation equal to -0,46 and decreases
in absolute value in the sample of college graduates (-0.27) but this is
probably to the fact that also for Northern Europe I could estimate
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only a limited number of coeﬃcients.
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7 Conclusions
By most of the literature segregation has been seen as a source of dis-
crimination and as one of the causes of the presence of the gender pay
gap: since women tend to concentrate in occupations characterised
by lower pay, the total wage gap would be lower if women and men
were distributed in the same why across occupations. In this work I
have tried to understand whether within-occupational diﬀerences be-
tween women and men count more than between diﬀerences in the
European labour market. Takin annual earnings as a dependent vari-
able, I estimated two diﬀerent regression, for four diﬀerent samples,
one including basic variables such as age, experience, a dummy for fe-
male, time worked, educational dummies and country dummies; and
the other including also occupational dummies. The result is partic-
ularly strong since the inclusion of occupational dummies explains a
very modest portion of the wage gap. In fact, the coeﬃcient on female
(representing the residual wage gap) declined almost imperceptibly in
all samples, showing that segregation (and hence between occupational
diﬀerences) plays a minor role in explaining the wage gap in European
countries. Then, what must be relevant in determining the pay gap
must be something inside occupations, and that's why in the second
part of the analysis I estimated diﬀerent equations for each occupa-
tion and for two samples: the whole sample and the sample of college
graduates. The purpose of this exercise is then to observe variations
in the residual wage gap and observe how they relate to the estimated
elasticity of annual earnings with respect to weekly hours worked. The
result expected is a negative relationship since occupations that exhibit
a convex structure of earnings are also those with a higher penalty for
time spent outside working and therefore also those with a higher resid-
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ual wage gap. The hypothesis was ﬁrstly introduced and tested for the
United States by Goldin (2014), and compared to her results I do ﬁnd a
negative relationship, that is however considerably weaker. The results
however are not fully comparable since the number of observations in
the USA is incredibly higher and the classiﬁcation of occupations much
more detailed if compared to the ISCO classiﬁcation in the EU-SILC
database. In the last part of this work I replicated the exercise for
Northern and Southern Europe. In Southern Europe the relationship
is positive in the sample of all workers and turns negative if I con-
sider only college graduated. If northern countries are considered, the
correlation is negative and strong in both samples. The results are
of particular interest given the modest relevance of segregation In the
European Union but they should be interpreted with caution. Results
are in fact likely to be inﬂuenced by diﬀerent factors and in particu-
lar the strategy deﬁned for the estimation of residual wage gaps and
elasticity, that depends on the scope of the database; and the classiﬁ-
cation of occupations whose level of detail can seriously inﬂuence the
estimated wage gap.
A The ISCO-88 classiﬁcation of occupations
The following descriptions, taken directly from the website of the ILO,
outlines ISCO-88 major groups and provide a brief description of tasks
and duties for each of them.
1. Legislators, senior oﬃcials and managers
This major group includes occupations whose main tasks consist
of determining and formulating government policies, as well as laws
and public regulations, overseeing their implementation, representing
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governments and acting on their behalf, or planning, directing and co-
ordinating the policies and activities of enterprises and organisations,
or departments. Reference to skill level has not been made in deﬁn-
ing the scope of this major group, which has been divided into three
sub-major groups, eight minor groups and 33 unit groups, reﬂecting
diﬀerences in tasks associated with diﬀerent areas of authority and dif-
ferent types of enterprises and organisations.
2. Professionals
This major group includes occupations whose main tasks require
a high level of professional knowledge and experience in the ﬁelds of
physical and life sciences, or social sciences and humanities. The main
tasks consist of increasing the existing stock of knowledge, applying
scientiﬁc and artistic concepts and theories to the solution of prob-
lems, and teaching about the foregoing in a systematic manner. Most
occupations in this major group require skills at the fourth ISCO skill
level. This major group has been divided into four sub-major groups,
18 minor groups and 55 unit groups, reﬂecting diﬀerences in tasks as-
sociated with diﬀerent ﬁelds of knowledge and specialisation.
3. Technicians and associate professionals
This major group includes occupations whose main tasks require
technical knowledge and experience in one or more ﬁelds of physical
and life sciences, or social sciences and humanities. The main tasks
consist of carrying out technical work connected with the application
of concepts and operational methods in the above-mentioned ﬁelds,
and in teaching at certain educational levels. Most occupations in
this major group require skills at the third ISCO skill level. This
major group has been divided into four sub-major groups, 21 minor
groups and 73 unit groups, reﬂecting diﬀerences in tasks associated
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with diﬀerent ﬁelds of knowledge and specialisation.
4. Clerks
This major group includes occupations whose main tasks require
the knowledge and experience necessary to organise, store, compute
and retrieve information. The main tasks consist of performing sec-
retarial duties, operating word processors and other oﬃce machines,
recording and computing numerical data, and performing a number
of customer-oriented clerical duties, mostly in connection with mail
services, money-handling operations and appointments. Most occupa-
tions in this major group require skills at the second ISCO skill level.
This major group has been divided into two sub-major groups, seven
minor groups and 23 unit groups, reﬂecting diﬀerences in tasks associ-
ated with diﬀerent areas of specialisation.
5. Service workers and shop and market sales workers
This major group includes occupations whose main tasks require
the knowledge and experience necessary to provide personal and pro-
tective services, and to sell goods in shops or at markets. The main
tasks consist of providing services related to travel, housekeeping, cater-
ing, personal care, protection of individuals and property, and to main-
taining law and order, or selling goods in shops or at markets. Most
occupations in this major group require skills at the second ISCO skill
level. This major group has been divided into two sub-major groups,
nine minor groups and 23 unit groups, reﬂecting diﬀerences in tasks
associated with diﬀerent areas of specialisation.
6. Skilled agricultural and ﬁshery workers
This major group includes occupations whose tasks require the
knowledge and experience to produce farm, forestry and ﬁshery prod-
ucts. The main tasks consist or growing crops, breeding or hunting
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animals, catching or cultivating ﬁsh, conserving and exploiting forests
and, especially in the case of market-oriented agricultural and ﬁshery
workers, selling products to purchasers, marketing organisations or at
markets. Most occupations in this major group require skills at the
second ISCO skill level. This major group has been divided into two
sub-major groups, six minor groups and 17 unit groups, reﬂecting dif-
ferences in tasks associated with diﬀerences between market-oriented
and subsistence agricultural and ﬁshery workers.
7. Craft and related trades workers
This major group includes occupations whose tasks require the
knowledge and experience of skilled trades or handicrafts which, among
other things, involves an understanding of materials and tools to be
used, as well as of all stages of the production process, including the
characteristics and the intended use of the ﬁnal product. The main
tasks consist of extracting raw materials, constructing buildings and
other structures and making various products as well as handicraft
goods. Most occupations in this major group require skills at the sec-
ond ISCO skill level. This major group has been divided into four
sub-major groups, 16 minor groups and 70 unit groups, reﬂecting dif-
ferences in tasks associated with diﬀerent areas of specialisation.
8. Plant and machine operators and assemblers
This major group includes occupations whose main tasks require
the knowledge and experience necessary to operate and monitor large
scale, and often highly automated, industrial machinery and equip-
ment. The main tasks consist of operating and monitoring mining,
processing and production machinery and equipment, as well as driving
vehicles and driving and operating mobile plant, or assembling prod-
ucts from component parts. Most occupations in this major group
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require skills at the second ISCO skill level. This major group has
been divided into three sub-major groups, 20 minor groups and 70
unit groups, reﬂecting diﬀerences in tasks associated with diﬀerent ar-
eas of specialisation.
9. Elementary occupations
This major group covers occupations which require the knowledge
and experience necessary to perform mostly simple and routine tasks,
involving the use of hand-held tools and in some cases considerable
physical eﬀort, and, with few exceptions, only limited personal initia-
tive or judgement. The main tasks consist of selling goods in streets,
doorkeeping and property watching, as well as cleaning, washing, press-
ing, and working as labourers in the ﬁelds of mining, agriculture and
ﬁshing, construction and manufacturing. Most occupations in this ma-
jor group require skills at the ﬁrst ISCO skill level. This major group
has been divided into three sub-major groups, ten minor groups and
25 unit groups, reﬂecting diﬀerences in tasks associated with diﬀerent
areas of work.
0. Armed forces
Members of the armed forces are those personnel who are currently
serving in the armed forces, including auxiliary services, whether on a
voluntary or compulsory basis, and who are not free to accept civilian
employment. Included are regular members of the army, navy, air force
and other military services, as well as conscripts enrolled for military
training or other service for a speciﬁed period, depending on national
requirements. Excluded are persons in civilian employment of govern-
ment establishments concerned with defence issues: police (other than
military police); customs inspectors and members of border or other
armed civilian services; persons who have been temporarily withdrawn
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from civilian life for a short period of military training or retraining,
according to national requirements, and members of military reserves
not currently on active service. Reference to a skill level has not been
used in deﬁning the scope of this major group.
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